e#ect of body waves. In the case of an o#set of 20 m (Case 2), the estimated phase velocities from the observed data and the two other simulated array data coincided with the theoretical phase velocity, suggesting the weak e#ect of body waves. We conclude that in order to properly estimate an underground structure from the array measurement data at a close distance from the source, the analytical technique based on the full-wave Green's function should be applied. Taking a look at the choice of analytical methods for the array data, it can be pointed out that for our interest the two methods which use the spatial 1st Fourier coe$cients produce higher accuracy compared with the SPAC method in a relatively low frequency range. In addition, the phase velocity results were estimated from the CCA (centerless circular array) method by Cho et al. (2004) . The CCA method provided similar accuracy compared with the above two methods based on the spatial 1st Fourier coe$cients. The CCA method seems to be applicable to highly directional wave fields located nearby the source. (c) is evaluated as the discrepancy in the spectral amplitude between the Rayleigh wave and the full-wave field, normalized by the full-wave field amplitude of each frequency at each source distance. The three curves drawn in (c) correspond to l, l/2, and l/4, in which l represents the wavelength of the 0th (fundamental) mode Rayleigh wave phase velocity.
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